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Retrieval

Modified Least Squares approach. An optimal solution can be found by iterating [12] x.,, = X, + (KTSy'1K + R + Al) 1 e (KTSy'1(y-F(xi)) — R(x-x,)) until pre defined criteria are met or exceeded. Reliable spectra

iInformation is important but useless without proper setup of the other quantities (Regularization R, Jacobians K, a priori knowledge x,, initial guess x, and modeled spectra F(x)). Also the numerical treatment is highly
demanding. The retrieval is carried out using inversion software from IMK-FZK (AME group, [12]) and the radiative transport model KOPRA [13].

Expectations

o-Notation. Isotopes are usually reported in the o-notation. That is the deviation of a sample in isotopic enrichment from a standardized and well known quantity o, =((R/Rs)-1)*1000, where R=
vmr[isotope]/vmr[Main isotope] Rs= Standard (i.e. SMOW), vmr (volume mixing ratio) usually in ppmv or ppbv (parts per billion per volume). It is possible to distinguish between dynamic processes (transport) and
chemical processes (including photolysis) a species has undergone by examining the isotopic composition of a chemical species [8]. Such processes can either be sink or source processes for isotopes and therefore
the isotopic enrichment described by the 6-notation is a valuable tool. To be able to further distinguish between sub processes of one kind We need a closer understanding of the single processes. Additionally data from
satellite measurements can for instance be used as constraint for GCMs.

What can be expected from theory in the current study? Above the troposphere the vpie (vapor pressure isotope effect) gets less important compared to the oxidation of methane CH, through OH which
creates water. This influences the isotopic composition of water. The entry d-values for HDO at the tropopause are approximately —670 per mil. We expect a gradual increase in HDO throughout the stratosphere and into
the mesosphere with low values in the stratosphere. At higher altitudes we expect water to be destroyed by photolysis. This should in first approximation lead to an absolute decrease in HDO and H,O'8. However, the
evolution of enrichment due to photolysis depends on the wavelength of the radiance and therefore should show a somehow height dependent trend. It seems that water shows some unusual properties regarding its
Isotopic composition related to the oxygen anomaly isotope effect. This is to be investigated.

Retrieval resulls (data analysis tools provided by IMK-ASF-AME group) _ _ - _ _ —
Figures of merit: dfs 6.55, noise error 30.3%, height resolution 7.7km, # of iterations 3
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Conclusion and outlook
The theoretical predictions are met in general. Tropospheric entry values for HDO are close to the values found in literature. This indicates that water isotopes can be remotely sensed with sufficient accuracy from
satellite based instruments like MIPAS. Therefore studies of time series are possible and will be the next logical step. This will give insight in seasonal variations of water isotopes and will help to improve our
understanding of the processes that influence the isotopic composition of water.This in turn can aid in better identifying source and sink processes for isotopes in different atmospheric regions.
Improvements on the errors of the single profiles have to be made. Errors of the zonal mean maps have to be evaluated. Further calculations have to be made to evaluate total deuterium content and the suggested
mass balance between H,O and CH,.
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